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The Association Knowledge without Borders, founded and chaired by Professor Jean-Pierre 
Petit, astrophysicist, aims at spreading scientific and technical knowledge in as many 
countries as possible and in as many languages as possible. To this end, all his popular 
scientific works, which cover a period of thirty years, and more particularly the illustrated 
albums he has created, are now freely accessible. Anyone is now free to duplicate the present 
file, either in digital form or in the form of printed copies and circulate these copies to 
libraries , within the context of schools or universities or associations whose aims would be 
the same as the association , provided that they do not derive any profit from this circulation 
and that they do not have any political, sectarian or confessional connotations. These pdf files 
may also be put on line in the computer networks of school and university libraries. 



Jean-Pierre Petit intends to create numerous other works which will be accessible to a larger 
audience. Even illiterate people will be able to read them because the written parts will 
“speak” when the readers click on them. Thus it will be possible to use these works to support 
literacy schemes. Other albums will be "bilingual" in so far as it will be possible to switch 
from one language to another selected language with a mere click. Hence another tool made 
available to develop language skills. 

Jean-Pierre Petit was born in 1937. He made his career in French research. He worked as a 
plasma physicist, he directed a computer science centre, he has created softwares, he has 
published hundreds of articles in scientific magazines, dealing with subjects ranging from 
fluid mechanics to theoretical cosmology. He has published about thirty books which have 
been translated in numerous languages. 


The association can be contacted on the following internet site: 

http://savoir-sans-frontieres.com 







f\ O/g&'M Ifju/ft 
&06, pL£A5g/ 





HlY " THA' f CU)CK OF you £5 
seems -ro think a- m/ivlte 
last's 59 SECONDS. 
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: XT /MEAsuEEs de^ 
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/oilT mine's A 
/ CHR.ONOPFfZFEK'fA -TOO. 
IVEIftD. . . Its a NEW ONE As 

well. Perhaps the (Mon 

WAS NE^o-T/AT/N^ 4 NEL) 

X. CONTRACT fVAT WEE/C...X 


Oh well ) 
it's LNd££ 
^UAPA^fEE. 
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X^ S ElK HYDRAULIC CLOCK. 

UQuib ikj dek ResezvoiZ yucnc /me 
Gas ay a P£e ssuzf Pg. Oep <^as 
PUTSCHES DEK LIQUID A US DEAL 
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So u>ny ,5 frit me-te^ en^PuAreo 
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Is DBR. ri/vie Vfl-rs 
Floloink, ta f 5 DeP old 
P(ZtNciPL£ OF DFJZ 

CLEPSYDRA. 


t of course . Awp 
-rne £Are or Etou /s PRoft)eTioMAZ_ 
-ra THF DIFFERENCE BEToOEFN 

PRESSURE IK/ -THE 

RESERVOIR, AMD THE 
X ^PRESSlcRE OVCTS IDE- 
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Me/M SUBMARINE »s EQUIPPED MlT 

DfviMEj Planes t so da-t eas-ee^ 

SHE GjoES, DER. MORE SHE D/EES. 


X AN J ThfFT MEAMS rWAT \ N 

reft MEA5U.RE /r5 SPFED, 

OR L y£R MEEDS /S A BL/MK/m' 

M^lfJOMEfEfi. loot'll 
measure -the R'’cyreEMiwfl8LF 
v PRESS uRE. . . 
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youFL MACHINE . 1 


r 

L j OkPiY } Hup VF 
<^o' DeR miniltF 

,s yusr rua/ ou.f. 



/^v\ 


^o/MCt 

ON 


ujor's 

on ? OJe'pE 
pa$e 3 * 3 , 








H H K ■EEs 

My 
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ZvZttuT Z\ ^nse^ces of rne,e uvoeeujtrF# 

tDvzNrue e^ A m j> rbtuasj ro a Rente,.. 



Xt's kinor k)Etfio, UJHEM you- 
'Think About it. xp you_ move in 

space, -then UJHPtTEVEfZ DIRECTION YOU 
CHocsgj you. ALuiAY S SeeM To BS ABLE 


TO retrace TOUR. 
TFE OPPOSITE 


STEPS 

LVA?y, 


AAJ£> $ O 


'flRSSlAS CfjN 0MLi <qO fee A SNftlL’s 
PAce } 5 c i-r’s EASY foR tAE TO 
OVERTAKE HIM , 
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O XcM STOP HNV 
let overtake me 




But ujhcn it 

COMES TO MOVING 

In J Tim e. , things 

SEEM TO BE A 

little 

t>IFTEfiENT.. . 
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kte u-j X o,uEss 
/r'5 FoEB\C>DEN 'TO 
5 779 / HE/gg . 


M<5 wAl'1'1^ 
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p£R5 0\l Mf)MB OF 'fiFFS/AS? 

A K£$i<,'retei> parcel 
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SFINC, fi&LE -TO START uP Affl/d, 
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Hmwm/a - it's 

A CALENDAR 
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'fH til's Pl^HT j ARCHIE* Eve, 
Time you pull a page of? 
another day passes. 
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5H£ REALLY CoFS 
HAVE ldv^LY EYES 


EACH FRAME of 'THIS RLM 15 
U5ED To FecoFD A SINGLE INSTANT 
OF THE p(?E5etOT. Each c,ec ond of 

FILM TAKES TI<J £ NT V- FOUR FRAMES. Xt 
CONSISTS OF /A DISCRETE 5£R|£S 
C>E SEPARATE EVENTS, 


NJovaj XXl shou) \ 
You so/vl EfHiN6| 
/M-rL/eesT/Aj^ . Pile 
UP THIS SERIES OF 
FRAMES - EVENTS. . 




Yoic C^ET A 
SPACE - t/mE. 





5PHCE - Wrif|T ? 


TF X FfLL /N FRAME 5 
BETWEEN THE G)FPS TO GjET AN 
/WFiNiTE NUM6EF OF <HEN\ ) 

them x <^et a continuous 

SPACE- T/ME HfWiNQ THREE - 
_ DIMENSIONS' y 



'TuOO OF SPACE, 
ONE OF Tl/HF 



Remember -THAT THE nom6e^ of DlMFM SI oKJS 
FOR A- SPACE" IS TU5T TH£T MUM&E/2. of 
QuAN-riT/ES REQUIRED TO DETERMINE 'THE' POSIT/orO 
OF A POIMT /M THAT SPACE. 


UJf LIU 5 in/ A SPace-t/me having, FOUJl 
DlMEf\JS/oMS. FoR INSTANCE } you_ NEEb FOiUR 
OuAMriT/£S - FOU^e ITEMS oF DATA' -TO BE A8/.E 
TO MEET SO/ne Bod y AT THF F\G,HT PLACE A±LE 

time . 


TlPESIAS HP 5 ASKED ME TZ) MEET 
HIM AT NUtA&ER- TWELVE ON FOURTH 

Street on rue THIRD floor. Bur [ 
the clod has FoRcp-rreD to sav UjHeN. 

I zWr mvs fbu/t items of r>frm! 



But To MAKE UFE EASIER- Fo(T THE ARTST; 

LETS CONTINUE To THINK ABoixT A THREE- D I MEAJS I oNA E 
SPACE-TIME CtoJO OF SPRCCj ONE OF Tu Kg)... 


r>/D you REALIZE ^ OLD Boy ; T7VAT 
toe Move /M t imE? 


But X haven't 

BUDQED AM INCH 1 . 
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FHF MOTION OF THESE TU)0 SPIDERS IN SUCH A SPACE- TIME 
IS ILLUSTRprTEP 67 THE DIAGRAM oN THE Rl^HT. 
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EofL iNJS'TAkJCE } ip m GfP ftoUWD Ai\lJ> ROUND /a; CIRCLE'S 

-rHFM my FA1>I 'THROU.^H -THREE- &/MCMSION/M- spf)C£~ -TIME WILL 
LjOOK LIKE ft ColLEt> SPRING, ( OR H£LI X )■ 
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The spider's sURV \\JP>L depends x 

ON IT'S PATH, SPflCE'TIplE j FfilL/hJG) 
'TO MEET TUB PA- 77 V -TRACED BV THE 
FR 06 , . y 



Close encounter 

Of THE SPfTfO- 
-TEMPoRtL k 'iND. 


"To BC CohpueteLV 
ACCURATE'^ u)B 5HouU> 
REPRESENT * STATION A£/ 
SPIDER IN THREE- DIM ENS I OVAL 
SPACE-’Tl IY)£ URE THIS. 




But coni don’t ljE $fi 

THESE space -timB 
trajectories r 



T 3 £CAlT 5 £ WE ° Nl ^ El/ ^ 

<*p THE PRZSZ NT! 






<HftTS A TRICK 
CBdTooNlETS CfTEN 

use. 




You. pkobabl y haven't noticed 'this 
but u)E ALWAYS s^e" oblique 
cRoss-secTiorJ OF REBUTS . 


Oh suRt j 

'COURSE to Hf) VO. 
EH ? 
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L IGfHT 1 n M-ruvnc, 

YmS -to ReACrt F-eoAA pistAN? otyecrs 

-Trie piftQRm SHOWS THE -TIME AT WHICH LI^HT 

l. £ f=r <Hg stars 111 TH6 ^ l& i LnRPee, so as 

tz> Aie£/ve A/OU/, ^ 


LT^l 




Vou mean that NBARBy 

STAR.S Co ULt> BLOIaJ UP, 

DOULON't KNOLO ABOUT IT FOP. 
VEARs ? 


MoBoDy EVE£- 
tells Me anythin^ ... 


THE IMRE) E oF 
ANDROMEDA THAT LOT oBSERn 
TH dooC^H TELESCOPES SHOLOS US i 

IT ujas TUX) MILLION yEAKS I 


IOt see the sum the 

<T>PV IT IaJHS EtCjtfT 

MINUTES a$o. 


SO THESES pEALLy 
ROTti IDE, HARTER. TO 
see THAN THE PRESENT. 
NAy&E AN OBJECT 
situated JUST B eh/njd 
Ty Rer/fj/i... ?? 




An d my 
ape older, 
than my 


NO) ARCHIE. UJe CAR ONLY SEE- 
THE PAST. 5 <D AT ANy INSTANT DJHAT 
UJE SEE IS the RELATIVE PRESENT; 
LOHEPEAS UJHAT UJE U)Ef?F TAUClNq AB>OUT 

Before ujas the ABSOLUTS PRESENT, 

The present is stRictlV a personal 

THiNC, j you CAnT share IT ARouNb 







A 'THRte 

Cl )N£ 7 j 


iS THAT LIFE A 
TRIPLE Scoop? 


/ ^ r S A CONCEPT THffT 
the humrpj SRptin finds 
DIFFICULT TO PfCQUlRE. Ou& 
Perceptions, anp also our. 

'Thoughts, take place in 
three diversions, not eou(R. 

So LEr ' 5 m FKE A H Perry Return 
~ r ° Out moPEL OF A 
^PRee- dime ns /oral specs 'T ime 


sCts Rep Liy quite i llununpiTinc] , wa-tch i^cj\ 
SPAce-riM £ LIRE 'THIS. ^UT x suppose j To Do , r 
properly ; x ought to use COtiiCAL slides. 





W00P5 - x fORCpr fl LL BBo „7' N 
Max and Lenny J 'Ire's been 
fifteen faeces s/kjce THey vanjis hed! 








ivneK) *rw ey e&f-t -msy ioz(?£ wro 

A subma^ikjc Pot A rrou^V exactly 0W£ 

.. Bu.r <rk beem A3£5 lo^exl r/Afxi 

rw^r s/rocp rney disappeared / / 



Ah, hers -they comp, swwpog, 
at LA5-r rney cgexfiiNti took -thgia 
t/me • 


A 



/^\\ 


1 ' | 'N 

£P&, uJcT S <qO/A) oME 
Wp'tE OW PA-^E I 
, aa)EMNy-PiVE' ! 





WH/MAftftAf? 


Zf\ ) ta ; vtyrvJ 
Mlf\JUT£ EXftc-TLy! 









Xr's rust La Kg' -THE 
M^ft.y-(2|0'f?ouND uJA-S, 

A- WHILE BACK. 


/ T(ME / AdCR I E ; is ML>r 50/V\ETA/NJ^ 

ABSOLUT^. 



YeR ljoT ? 





/ De/e lady /5 Ri^nr; 
ARCHIBALD — PER FASTER Yo(J §o, 

1>ER LESS you A<q^- / 





"fney do sAy } '" 7 o fa rt /s to p/e a uttle 
BulT This SOUNDS MoRE L/KE THE OPPOSITE 1 



LOOK. — CUsPSyPPABLfc 

-THiMoy kjot MR. Albert Vp... -the 

’VP^OLLICK ujDfSlT... p ( £) |-f 1?£ELy 

tell, rne 'T'me in/ tke submarine 7* 
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> — — \ 
OER. CLEP5YP£A IS FED FROM \ 


j 

A RES £ZVOta AT A Co NSTAMr 

|v8j 

■ 

PRESSURE Pr . rt-T FLouS TO Pe£ 


i 

OUTSIDE Of DE£ SUBMARlME, VE£F 


PER PFf5SUPE 15 ?£■ So PER RATE/ 


of flolo is prcport/onal ro der. 

PRessuieE-piFFeREN/cE Pg- ^y 



f, 


XoefL fas-te/R per submarine 

QOES, DEE. DE6PEF- SHE (SfoBS, AM ' 

c€R mope der pressure P a 
/ncRFASES. Sc PEF; less fluiP 

D£R CLEPsypP-fl LOSES. llM 
OTAeaR \/o(lPS: L£K FfisrefL you 

. Go , CE-F- LESS -H/VIE' PASSE5. - 
















K loouj y Look! A convoy J They >f q 0 / ^ 

A-r THE SATIE SPEED \/, IN THE SAME 
Direction, and at the same depth. 


Peoples vot po experiments are 

PEOPLES VOT's not E, 0 -T ANY CoNElD&NcS 
/W DEM5ELES. 




Alee^t, sir; what XS 


MOTION 


7 > 


X'DPT 7 5 A EjODT QVesriot^ YiPES/ASN 
‘ DeR T'/NE) vot Actually EXISTS IS ' 
deR- f?£LATIV£T SPg£Z> "Ler s peep 

OF VUfU BODY RELATIVE TO ANU.DDER. 
^rs REALLY QviTE ARBITRAR Y- TO 
ASSU/V|E / AS VE U5LAL "DOES, T)PrT 
VlAh/ OBTECT- OR E>Rouf (SF OBJECTS 
(you, ME, AMD 'DEY? MARiNA) - 15 
A-f REST Xm fact, ale motion is 
ft£LPl'C\\/£. Sc S EoR example... at 
DI 5 MoMEMT SoPHIE AMD ARCHIBALD, 
ujho ARet MOVING) relative To 
ape Motionless relative to each 


*1 £ £ . 







Li)e ae "back ujhere uje started j oun clepsydras save ^ 
Expelled the same amount of way eR > and the same t/m£ 
-t/ mas passed. 





Two systems THAT ARE 
MoT/onlfss relative <0 
EACH OTHER APE 

sywcHRoMOUS. 


''It's quits £>i ffgrbnt 

PoA. THE EEMAiMINQ 
CLEPSyDAA , NUMBER 3^ 
MJH/CA W-45 AT REST 
OW TH£ SURFACE Tt 

SHou)S A _COAJCE£ 


O I o 


V ^ELAPSEA T/Me -A. 

C You KNOW, ME^LBERT^ 
THERE's SoMBTHlKjR, THAT \ 

Mothers me about you£ j 

. Theories. y 


HaImph. 


tumg man 


UTeLL... AT TEie SURFACE YolcN^ 
CAkJ MFASUieP tRC DISTANCE "D 

weVe qoNE y and the time ~t 

THAT |-r's TftKEOJ; By US/M<5 THE 
CLEP5VA/eA /Aj SUBMAR.I ME 


MurviBeA 

5PFFD 


That ^a/B 5 a 
d 



'Those are measurements 
WADE 8y AH <5 BsERVEA AT REST 


I 


blur IN sn&Mfr&iNE 5 4- AND < 3 , I'/Mg' fLouJBD MoRE 

-HF WE'p /Vie43UFEP THF SPBED , ML S HouU ) HfflE q oT /} 


.//_ P 

v , toHlCtf 15 BlQGZfc 'THAN V= ^ 


5 LOU) Li. 
VALUE 


7 Z 




£ 





You hafmV consults^ df^ LOCH of yoa£ 
5u6f^ akikif (*). i>t v ill -tell. you. pe£ distinct D' 
you V -neA felleIX 



HoLFy MoLpy . 1 > 

D' (5 L£SS THflfO P . 1 


/ / FvEP-YBoDy's £,ofcrJ \. 

BONKERS . ± PiUOAi s KNJFV^j 

V it'd 'Af PEN 1 J 


'/ o\o] 



~) b'HF LO Chj IS A Nft\zlG)PTloNftU INSTRUMENT THPiT TELLS you. TViL 
Distance you. Hftve- taavelaD . 








To G&T AM IDEA Op THl5 
5HR| OF" L£nJ^<HS , o£, 
LofcFNJTZ CaNTRAcTIO/nJ CnJ AM6D FoF 
IT5 Discov/eRefcM, ujg HA VE <0 FHlMF 

oF Cosmic Park- as somF icnjd 

OF LIQUID SPHERE 




Archie's sub mar^F taafeulf at 

SPEED V, HAS FO DIVE , SO /T FolLoluS THAT 

arc A' 8 / =t> / ^ a PROVED -TlMF, measured cu -Board, e=^ u al To t 1 . 
Foil am obsbRvfR af Fes t at fhe surface, ThiE movement is secM 

I /\ . / Al IT" 

AS THE ARC AB ~ E> 


A -TIME 't- 
D' - V 
AT -fc 


Amd tue AAi/E 
- V. 


^ \ 
Xt's AMUS/MC, TO SEE. FHAF in/ THIS MODES, ^HF tAoTlcN 

>AN£)ULA£ , auu it's P£RC£P<ioM that transforms 
IMTO DI3TASJCF. 
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Dtcf WHY C6ME U.P AJI I'M 
AS coMPucA-reD as 'THft'f ? Y ?mg 
YW AT 5U P5 , 5PACF AHAr 5HftH\»KS... 

a treAfLy — built UAivePst 1 



NeiNj ti&N. Xr's 
BECAUSE OF PF£ 5PF6D oF 
U^HT, my Bov. You 'll. 

SCON) SEE . . . A” 



A 






Yeah, I'm suae h'itYl 0 ^/_ 
8£ V^Ry iLLuMiMfiy y/n'I 


U)ELL, IT's ALL- VFRV FASc/ KJATl NfG, ; YHPSE 

COCK' AND ' 0U-U- ST0FIE5 AB^U-f BLOBS OF UjAeTEg, 

SUBMARINES , AkID coN<RAC<IK)G ) LBMC^'fHS . BuY" 

73 

to hay DOFS |< ALL MEAN PHYSICALLY i 






OK, sioeerr £ - 11 
wished. you cr - 
GPf uP r\Jou). 






SLF AN FSTFoNflOX 'T'o ST p\y /nj RDF. SIX' MONIES, <7/ AT IS, 

>VEF F/pfEEN MILLION seconds... — “ 




J!j a 

TMFN HI 5 UJOU.LO SB ZefftZDEO By 1.4 AUWDREMHS 

l\^?\ / 9 y-> * SECOND. 


'NoT 'THAT IT u)O0LLt> ^ 

Be exAc-rty lofittfm on 

HIS FACZ uJHeti 
. CAM B B^CN. z' 


Mini 



SPAM Mt 

G vuP, Scorry 



■" N 

Yf-)B ^OO^LD OF RELAFU/IT/ SEED'S 
A uJAy FeMoveD F/^oM 

evfr ywy life. 






LOHeu X ep FAs'feR, Does it RFFLLy 
cau 5? tne UNivez5e to sh ri nk f 5 



Pi 


ENTERPRISE TO 

Mission Control: 
ive have 

LI FT- OFF ^ 


/i 5 oMF <hUhJ \ 
'Round HERE NEEDS 
^ SHfUtyK, T > 
Vc/W TELL //) 





? 2 i 






-fHAT5 RE ALL/ 
A SPACED -OUT 
CoiRvETTg . . . 



;°Sv 


A/ ftu 






1&N/ THOUSAND 
KILOMETERS PER SECOND. 

All systems moRm/T. 
I El accelerate / y 





0 


0 


o 



oil^OjOOO KMjsgC. AuJE SOME 


"Thf sr-4/es au. become 

£L uesz$, U)\TH MAdb* Axes 

-Twice TAe size" of <hb\P- 


mino& Axes . 


0 


Me.MOR.WDUM 


Cm fact Archibald Hk^e,ins could not renilt observe 

THIS LQREKITZ COKlTRAcTlONj fofi the GiCE LL£ K)-r ReASoN 
T'HPT EVERVfA/M^ contracts: rue u^m/besb , /Vchib/xd,, 

AMD HI 5 SHUTTLE. 



Ha/ THE sPitHe e)M ) 



T'fiPiVEuEfiS /v Cosmic Ppr.k bcti'r 

hjoTlCE my SHglrtKAC^B . 




So \E X STEED UP a "BIT - UlTTLF old Mg, -f(£F 5 /A 5 'THE 
sn^id - x squash up the eM-ri^e unjivfrse l\kc aki 
RCcodDlorM IM THE DlfiECTloM H'M /MOyiMG, . 



OJHA'f 

Pom>FF-! 




Thats Ree-dicklus 1 A 'Tiddly little 

SNAIL CAh j'T SHRINK THE 'OLE 8LOOM/K) 

yoiusiyvERSE / 



EEE.pt 




Us not a matter of shrinking^ the 

UNIVERSE, OA SLoWINQ 'THE PASSAGE OF 
TIME. "DiSTHNCgS HND TIMES ^£6 ONLY 
APPEARANCES. &/EKYT hiH^ IS HN ILLUSION 

and nothin e, ,5 /\55olut£. That's the 
woald of "RCL FiTlVITy. 



Sc a jhhT XS fHE' universe URE 7 


N 

XT DEPENDS ON THE SPEED OF THE OBSERVER. 


'X' Speed relative to WHAT ? 1 

^ A hgl S— ~ - 

■fKe ESSENTIAL. l £>6A IS -THAT 'TWO PEOPLE 
qoiMC, AT THE SAME SPEEX, V , v Trte sflMg 

Dif?6C^lOf\J SHOULD SEJE — AND EX PE^I EK)CE — 
-r«<s wi»«se w rue s/wc w „y 




Bur SUCK ro Cosmic P-WC /cu 'll sec THAT Foe sews eswsc 

T>7£ UNIVERSE FAS A S/N/^MLA£ ALCUieE... 
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mm 


U Li Li LI Lb 


L-i EE AMOWtj 

the 

PHOTDMS 


DonY TH 6 PE EXIST a SPEED n)oT 
/HAKES THE SuBMAP-'^S DTE TO A DEPTH 
COHERE -THE' /HEXTEJA/oR- PRESSURE EqaPLS 

THE P«eS5 U/?E t THE reservoir.? 


CRiPES 1/UoT 
'APPeNS _ 

-THEM ? 


LoE)icPiLU/j T/ME 

•SHOULD SYOP, 



OJh ATeveRL 
'THA'f' 
a-ieans- 



"1m MR, A LB E PT 5 CoSMlC pAPkl MODEL OF 
THE IANIVER.S E , THAT HAPPENS tuHET You. /SPAcH 
THE CE NE'ER. OF THE SPHERE OF UJP 1 ~E R. 


That's the depth you- -reach 


ldheM vouR speed is 300,000 km/sec. 



Touj UJe'RZ REALty ^ 

q6LT^^ -fo the 'Bottom of 
things f This 15 repel y deer 

<Hi NKitJ q 





"T'lMP- THAT5 
Foft OTHER FOLFS To 
UJ6RRV ABou.'T 


"Does fnyth/m^ £xis-t a< 

THE BOTTOM OF All -T 7//S CH^oA/OS, 
frf THE a*/rgtf OF TW,^ S/ 60W£^ 

^ei^ns Thf Absolute Ze£o 
of Time 7 


y t s- PHOfoNS. 



We domV 
bother uji'TH that 

‘STvlFF 1 




Even so, -£ cam 5T/u_ 
JmEA SuFE HoiO FAST PHOtoN5 
travel . 'fUev rnovE through a 

PI5TAMCE ~D iN fir TiME ~t 
AND THiS-iA SPEED /S D/t = 
300,000 KM /SEC. X HAVE A 
fumn y FeeuKic-i xMe seen/ 
\ JTFAT ^UM6E< BEFORE... 




/E5- "THAT RFALLi 
XS LIF6 /M THE FA5r LANE. 








•fHF CONSTITUENT' 
PPiR.'I'l CLBS OF 

uo^wr. 



Thev'fe: bo^j- 
-meM Triev dff- 
in A FLASH 




Exist/wc, in - rme , th* r's tust /our wftv OF ufe. Pnorews mve 

A DIFFER Nr LlFESTVEG. fhp -nJE/VJ -Bio-tu „ 

rx>K- IHtW /|WD A£E TUJO 

COrOSGCCLT/UG EVENTS. 






/ax 5 &s, A^oh \b, gvefiy-fHihj^ is pclatm je. 'To leapn -to 
■think u«£ Pi Photon, you. ha\jf To uvE uxe a PH0T0N. 
uJhich 15 Difficult, because Photons jooiTt uvef 


To'fA still. hoping SOMEoNEs 
Going , to tell Me wny Titfie 
Puns TM ?asT to THE fuTafie, 

INSTeAD OF -THE OTHER lNA)t 
POUND ! 



Toes if /nfKfe£? 

As 'TlMe PASSES^ ujg FU 0 FY 5 
MOVE oji fH |f /M fHe 
same direction . 


TL'tA setting, the 

/WPfiCSSIoN THAT >F SOtyFBOVi 
SUODFNii ReVERSeD fHfe DU?Ee-TlOI\J <DF 




^'Wg; NOBODy lOOixLD NOTICE 1 




Vou KtiouJ, X 'fH ink Z'P Quire 
&t\jroy qeiiQC) ^ photon/ — evetv if only 

Tod P)hJ i NSTAN T— -TO FN H>EA OF 

holo t'te y v\£td -TMe" LiNiweR.se. 


if 5 N<rf POSSIBLE X T»efl£j A 

- D/ m^nISioNAL sPFcE"Ti MF. BurT 

y<5u can/ /m 'i^Ree tx Metis iotis, 

3K£lXl "PHS iN'I'ER'fuJl tiED r fcA^TBd-'fO&IES 

FOLLOWED By All. of TWe OBJECTS '« w uh/iveKse(-r«»r <s, 
ftUL MWia 0 ) « -rwey Be s»" 8 y /» H^HericAL 


OBSERVER U>HO IS W P eS f 






/DLL G6f 
s pas petti j 


someth / tie, luce f plate of 

od THE Los Ak^&leS FRBEujAy 
system.. . 


^5 



As far. f \ s LENGtftfS ^o, -this unnbR.se is elastic. D= 

ANOTHER O&SEKUER. f^OVBS AT A \ZEU)CIT</ V /A/ SOME Dl RECTI ON , 
THEN EVERYTH INC, HAPPENS AS IF THE UNWBRSB CfiN D THE 0859 ? VSR ) 
W/^5 SHRUNK iu rHiS D iRFCTlON. 



rLAr. tTf t r could rtRceive -the universe, it ouollD appeal 
TO BE FLATTENED like A PANCAKE AloN$ THE DIRECT, ON OF 
Motion. So the photon inhabits A -noo- Dimensional d orlD.. 

AND THE PHOTON ITSELF IS SITUATED WITHIN THAT HJORLb U/LB 
A SMALL, FLAT SCK\BBLE . 



— UNc 



Heck - Da t. 
fcalls look uke 
that ? 


effect You'd get gy 
Project/ NC-) cn To A SCREEN 
A p,c Tu*e OF a BALL OF 
SPAGHETTI (AS seen AY A MOTION- 
LESS observer) U6 ,^ A Lam? 

ljhose axis , s au^nlo coith the 

OlR ECTloN ,u ujHiCH THE PHOTON 

is Moving 


4-6 





<0 UNDERSTAND 
PHOT oN 5 uX)RU> you_ 
SHOULD IMAGINE TftW roe, 
fil FILM 6/ PoiNriNP, TH£ 
CAMZRPi ALONG T/VE 

D/fl^CT/ON 0£ MOTION 

/)nD Superimposing Pill 





P-1- 










wmta mm mmm 



' 5o?Hi6) \ 

gjPirJCj CMfi.ON)05 

PIV'/f'JEj . i- tHRHT 
TO (S^-f fO 

BcrffoM / 

\ v \_ -fnirJ^S . 


CnRzfuL, d ef\£- 


^ AR AubePt- X x 

CUrtE/'T To mftKB DIVE 
IKI -THIS CHfloNoS. 





, TH£" 
Sf/?lE5; < 

l <5^e/eflL I 

GeiLJiTiviTy 


'e^ST^I 

[sftER . 


As you vishbSj i^y bo/ 



■ 


ns 

B 

MM 




UJANTiNG fo look TPe PHoro/VS 
£l(q HT / Nj -THE EYE, Hl^e»ltJ 5 
ATTACHES H/M5ELP FlZMLi TO 
THE boujs of fHd. Alberts 
su£/WA£^A, UJHILB M£. ^ 

Albert tabes the helm. 







Photons'. 1_ 
cp<tsi see -them t 


TH\S ChPon os isn't 

HALF V>EE P ! 


/Yly D£PfHMefe£ 
indicHtss A speed V ± - 



’m 

fa 

iS^SE 



'CpftT PHCTCN's G)ONE A blSTHNCe V_ 
IN TIME t ± . 


farm- 




^ divide Dj BY and 
l> FT 3o C, cco kta/sfc 





teF, Mp. Alb e ft, 
ANf> Don't spAPP T'HF 
tea Hops ps 1 




1 





f\\-L OBSERVERS, u)HR Tevez -THE Id v/gLOOT^ ^gf THE iD£Ml'/CflL_ 
VALUE- c UJHEL) THE Y MEASURE THE SPEED OF PHOTONS - -TUB 
FUNDAMENTAL PARTICLES OF UCjHT. THcy occupy A SPECIAL PLftCF 
iw Cosmic Park. B/epy-TH/fs/E, happens as if THEy behaved Like" 

SMALL SCARcHLi^HTS 10H0S £ / Rflys Mlol/E AT A CONSTANT ANGULAR 
VELOCITY, PEoT&cTlN^ THEiR. IMAGES on ALL OF THE CONCENTRIC 
SPHERES THAT <^0 TO up CHtfONOS. BECAUSE OF coMPE NS AT/N<S 

CHANGES IN DISTANCES AND PPopgR. TlMES ) OBSERVERS INVARIABLY pND 
THAT c = D/t = 300^000 l CM/SEC. 

C= tr l ms ABSOLUTE coNST ANcy OF THE 5PE6D 
OF L/GAT CThaT IS / THE SPeep OF Photons) 
luas first observed experimentally 
ATchelsoN and AWcey ,n mi. 

Ttf I RTy - Four YEARS LATER y //V/ I9l5 y 

EiNST&kj THPPlO the TRADITIONAL MO pB_ 

OF SPACE- T/ME” OUT THT t-O/NDOU), 

Because IT ojas IRJC0MPAT/6LH lOITH THIS 
INVAftlAMCp: He set ABOUT EiNDinJC, a NEDJ 

SPACE 'T|/AE , THAT OF ^ETATlVIT y COSMIC 

Pap.k <9 iues us SOME IDEA of n>hat this 

IS LIKE 



SI 




CHZONOS Does not Resist forvARV motion/: 
*i.L. HT FFP' To 00 IS To OVEtt COME £x?£ 
}hJERrif\. Ven J r REACHES f\ SPEED V, OAJP 
curs DF£ MOTOR.; DER. SUBMARINE fOLLOOS A 
£/?EAT CUZCUc oN VER SPHERE CaRReSFONBlNK 
TC VAT VERT H (*■). / 



Tkj crfHe/£ woADs, a GEODESIC, on/ 

SPHERE, See He£^S 

AT BOCLTO , SAME SERIES. 



SO UMt's PRSBim? up MOToZ ASRlN 

PiND I<eep PicoELEfZnriNj^ . Ttier/ uob'll- soon catch UP uj itH 

■THOSE TPPTTET PHOTONS l 




o ^ G 


X'm afraid not , Archibald. Deepen ve tqoes J der. denser ^ETS 

Deft CHroMOS. Per more ve descends, ttp Mope Chronos g^ets into 

Dea BAUAsT TfiNKS, UN P MB GjEfS TERRIBLE H £AV/. OuP MASS //UCPEASES. 


MGWotf AfvJDUM : 

1% iO\5H T6 DISPEL A COMMON MISCONCEPTION/ - THAT' EXERCISE MARES 
)feU. co5g WEIGHT. /iCfuALLy^ THE OPPOSITE IS TRUE / THE SIMPLE ALT' 

OF LEAVIn/Ej A Pe 5T STATE (-MASS m o ^) tfJ CREASES TH? MASS on 

AocoRDitsiG) <o the Delation m 0 Of course, lo^en G> 


You. STOP, youc RgTuRN To you*. original 

MASS "V 


Tit' 



yCT 5 VERV FRUSTA AT/N^! 
Wc're almost THef?E — 
0.995 c ; WP 1 LAN/ 

ALMOST REACH OUT ATJD 
TOucrt -f H£fA\ — Burr MO'T 
Quite] 

And out mass has^Y 

INCREASED TENFOLD — 

u>e can't <£,o ANy 
paster i 1 



Oor v= o.<?W9 c 

THE MAS5 UOOUUD BE o&4 

Times as iarcet... 

AMD so on/. 
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ft>£- InJSTMcE, -fHE STRAIGHT SE^ME/VT' AB 

IE. THE PATH You'o FOULOUJ IF you UJE/Re 
MoTiON/LESS. CURVED PA'TH Cs.) BRiN^S 

EFFECT'S UF VRDOC4T/ iMTO Pi-Ay. UJe'i/g ALPEADy 
5£p(y THAT IaJHEM you move } youfZ _ _PR.OPER 'X I MP 
(-THAT OF TH6 TRAVELER^ NOT oFA ST fVTloNARV 
OBSERVER) poo uj S MORE Si_o6oL.y. 

ThP TPuf Measure OF Dista-Mce, i a sPAcE"T/a1E / 
iS how much Proper 'Time HAS Passed. So from 
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Me. AuB€£T explained To me \ 

that you'p heed £/dicui_ous amount's 
c>f evbka y to approach the speed 
OF ueiHT. nr LoaK)OeH... suppose 
m <urtK/r to $o at (Oo,ooo fc/u/sec... 


SoPfDSE m HAD H F 05 / 0 NJ MOTOJ? N 
THAT COULf> ACC £? LE (2. ATE MV SPACECRAFT 
AT oHF "3 '' dTHE AccELE £.AToN DUB 
TO <^£Av/iTn AT THE E PATHS SURFACE). 
Th£au /h each secomp my Spebp 
LOould /ToegASE By -TO m/sec. 




JJ7 

M, 


He<?e is 

^imsV TuX>-PoOA 
AP*£TMeNT: lOTcHt 
AHP BATHROOM. 


My apparent weight is ctust as 

it IS OM EARTH so X CANJ 
SUPPORT ir EOfL As' LoMG) AS X loisH. 


At THIS Fate /T tO)LU 
TAKE ME FouR. MONTHS TO 
E£>VCH my Top SPEED oP 
100^000 km/sEC. ‘DuPiMq THAT 
T/ME, III OML.y COVER ONE" 

HuMPPFDTH OF THE DlSTAMCg\ 



4 4 




/ TneN the REST of the 

TKiP WILL. TAKE A MS PE "TWELVE ygAfts . 
PLUS FOU.P MONTHS To 5<_ouJ Dolon/ 


/ nMP THE SftMe /iG^AlKl 
IF 3Z uJf\NT To GOME BACK. 
TD TgLL PEOPLE UJHfFT JT 

v f< 5 u^p -theae... 



Yes... ftWD ALTHOUGH THfcffE's 

PEECloOS LITTLE CHPrNCE THAT U)£'r?E 

-the oMLy uvik/& crep-tures ikj -the 
UnivE dSE y -fHe MEANEST (MHABlTED 

?L-flfOBT (if -TH 6AE I s ONIE) oJILL PROBABLY 

be a lot foatheic Aumy thakj 
FOLIA L/ 6) HT- VE APS J 


YouVe TELUML, me -THAT ^ 
STAR .- TRAVEL ACCOAD/KJC TO TH£ LAuJS 
of Cosmic PaEic is a lieetjMP 
cAPEff?.. 





£oWA"f Yo "Do 


Ys THE VoyA^E 


foRevejh impossible 


Poes the lad 
NgV&E. GjiVE up ? 






